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EXCURSION 2

PALEOMORPHOLOGY AND MORPHOTECTONICS
ALONG THE SOUTHERN ARAVA VALLEY

Ran Gerson and Sari Grossman

The Hebrew University, Jerusalem

ABSTRACT

The southern Dead Sea Rift is composed of hundreds of structures,each having a
different/seperate geomorphic history. Phases of xift bottom lowering were
studied by using scarps, strathsS and pedimented surfaces, to document past
periods of tectonism and guiescence. For example, eight such phases were id-
antified in the Timna Valley in the southern Negev. This is a minimal number,
because periods of contippous activity, degradation of multiple scarps and
lack of preservation of scarps due to litheologic and topographic conditions,
preclude the possibility of identifving additional phases. Rock=cut surfaces
truncate various lithologic units and different structures. The picture is

probably more complex due to block faulting of unknown age around Mount Timna.

Faults and lineaments in alluvium are related to later stages of rift activity.
The fault scarps were degraded rather rapidly. The distance of theixr recession
is very short compared with the older fault scarps carved in haxd bedrock.

The short distance of recession is also related to the lower initial relief -
usually 2 - 6 m. It is possible that many of the scarps have formed during
individual {single)} events or several events very close in time. Slope profiles
as well as incised gully profiles are used to assess recurrent stages of fault-
ing. The dating of faults is based on pedogenic evolution of Reg soils on the
faulted surfaces the slope profile and gradients of the fault scarps. angle
of slope of most Holocene scarps is usually steeper than 2139, whereas older
scarps are gentler than 20° of slope; usually they range between 12° and 18°.
Faulting along the Gulf of Elat has cut alluvial surfaces of late Holocene and
. younger ages, whereas faults along the Arava Valley appear to be of early

Holocene and earlier ages. Is the Arava Rift a seismic gap at present ?
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An analysis of fault patterns and their ages in the Elat-shehoret area leads to
several conclusions: (a) The mountain fronts are non-active for a long period
of time - several 105 yrs or more. (ép The faults in alluvium are rather distant
from the mountain fronts.(c) Many of the older faults in alluvium trend NNW,
with the down thrown blocks to their west. (d) Most of the younger faults trend
N-NNE, with the down thrown blocks to their east. (e) Faulting genexally prog-

ressed eastward with time,

Changas in drainage along the rift shoulders accompany rifting. One
example is the Ma'ale Grofit area. Reconstruction of the pre/syn-rifting drainage
patterns is based on several indicators: {a) Wide saddles, often filled with
fluvial gravel, across present—-day divide belts. (b} Presence of valley fill high
above present flood plains. {c} Anomalous patterns of drainage nets, such as trib-
utary junctions opposite to flow direction of the trunk streams, or streams flow-:
ing west and turning sharply east. There are several instances of impeded drainage
and playas in divide zones and further downstream. (d) Overfit valleys draining
small catchment areas and containing very narrow and shallow stream channels. The
gradients of these streams is very gentle. In the past, these valleys drained
large watersheds now buried under the rift bottom fill. {e} Allochtonous sediments
and change of particle size - from coarse gravel to fine sediments -related to

changes in discharge as well as in stream power.

Two modes of escarpment retreat are characteristic of arid regions: (E) Under
moderately arid to semi-arid conditions, continucus talus aprons are formed,
maintained and recede due to debris flow and wash. (b} Under arid to extremely
arid conditions,erosion, wash and qullying predominate; talus stripping is
relatively fast. Sequences of "flatiron"-like talus relicts found in hot deserts
undeyr various lithostructural conditions may reflect major climatic changes -
lengthly pluvial periods and rather short interpluvial ones. Rates of scarp ret-
reat, through repeated. cycles, are estimated to range from 10 to 60 m/losyrs,
depending on relief and lithostructute of any given environment. Changes in flood
plains fit the model: (a) Debris flow and fluvial deposits over wide braided
bajadas during pluvial periods and (b) Fluvial deposits with scant debris flow
sediments, along linear incised flood plains, under interpluvial climates.Long-
itudinal profiles of talus-bajada sequences converge downstream due to climatic
controlled progression. Talus slopes, with low sensitivity to environmental change,

reflectmainly major climatic fluctuations.
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STOP 1: The effects of rifting & faulting on fluvial systems in ths
Ma'ale Grofit area:

A.Present—-day configuration,

PRESENT-DAY CHANNEL =~ - ALLUVIAL FILL {SAND, S1.T, FINE GRAVEL)
PRESENT~DAY WATER DIVIDE == === MAJOR FAULT ESCARPMENT YYY 1Y
VALLEY INCISED IN ESCARPMENT 4117%r,
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8.. Suggested reconstruction of pre-ritting oonfiguration.

&AT
- .-.»\N\\\ .

TRACE OF LATER WATER DIVIDE + ¢+ st

TRACE OF LATER FAULT ESCARPMENT

TRACE OF VALLEY, INCISED LATER IN FAULT ESCARPMENT «¢°77r,

STREAM CHANNEL ——

ALLUVIAL GRAVEL m

LARAR]

VALLEY SIDE PRESERVED UNTIL PRESENT Lainus
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STOP 2: Calcic paleosol of Nahal Grofit

STOP 3: The evolution of a sequence of talus "flatirons™.

W= pluvial regime D-interpluvial regime.

Limestone
& Dolomite

Sandstons

W,

=
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STOP 4: Formation of rock—cut surfaces at the margins of the

Arava Rift—-Timna Valley & Mount Timna

STOP 4:A. A Schematic cross section illustrating the geomorphic

expression of periods of tectonism & stability.

East —
Timna Valley

Arava Valley
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STOP 5: A, Transition from bajada depositional regime
{Pisistocene terrace group) to linear floodplain activity

(Holocene terrace group) in Timna & Nehushtan Valleys.
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STOP 5:B. A Reg Soil profile on a Pleistocene alluvial surface,

Ag

By

By

C2

Timna Valley.

depth, &m
o] 2
2 20
20 60
60 90
90 1o

Desert pavement, c¢overs 100% of the
surface; pebbles - average of 3 - S5cm in
diameter.

Vesicular lavyer; reddish vyellow 7.5
YRG6/6 dry, strong brown 7.5YR5E/B wet;
ahrupt houndary.

Silty, gravel free horizon; petrogypsic
horizon; pink 7.5YR7/4 dry, strong brown
7.5YR5/8 wet.

Shattered pebbles with rounded gypsum
crystals; reddish vyelleow SYRG6/6 dry,
yellowish red S5YR5/6 wet.

Rounded pebhles; gypsum nodules; loose;
light reddish brown 5YRG6/4 dry,
vellowish red 5YRS/8 wet.

Gravel, some shattered; very loose; some
nodules; reddish yellow 7.5YR6/8 dry,
strong brown 7.5YR5/8 wet.
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STOP 8: C. Alluvial deposlts of a high terrace in the Nehushtan Valiey

(open mine Q).

-E-

REG SOIL

PALEOSOL

TERRACE SURFACE

WET PHASE FUIVIAL,
CARBONATE GRAVE(:
SOME SAND,
INCLUDES DEBRIS
FLOW DEPOSITS.

DRY FHASE FLUVIAL,
SANDY DEPOSBITS
WITH SOME
CARBONATE GRAVEL

STOP 7: A. A Reg Soil profile on a Holocene alluvial surface,

Timna Valiey.

Reg Soll, Holocene
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Desert pavement mixed with fines; bar

and swale pattern.

5ilty; wvesicular laver; light hrown 7.5

YR6.5/4.

Silty; yellowish red 5YR4.5/6.

Fines with some small pebbles.

Shattered small pebbles.

Pebbles with fines;

well sorted.
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STOP 6: Generalized composite sections in the alluvial deposits of
Timna Valley(A) and, for comparison, Wadi Khuweit, eastern Sinai(B).
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STOP 8: Alluvial & colluvial Holocene deposits of Nahal Avrona.

STOP 9: A. A schematic cross section through the alluviai terraces of Nahal Avrona

= Bl o~
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B. A map of the alluvial terraces of Nahal Avrona.
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C.Stages in the svolution of a talus siope in Mount Amram,

STOP 9
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B.Quaternary faults of alluvial surfaces in the

STOP 10

southern Arava Valley.
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